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Abstract: The mosaic method of the multi-viewpoint pictures provides a quick, practical means to
obtain the multi-viewpoint panoramic image. It is a kind of image-based rendering methods, which joints
the texture of real world images. In this paper, an image geometrical mosaic model of the overlapping
images is constructed, a smooth mosaic method is proposed, and an experimental result is given.
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1.0 Introduction
Image-Based Rendering is one of the new
remarkable techniques in the applications of
virtual reality. It is different from traditional
3D modeling method of building and
rendering a complete 3D model of the
environment, and rendering a virtual scene
from a collection of pictures (generated by
computer or shot by camera) properly. Note
that image-based rendering avoids the
geometrical modelling and rendering of
complex scene, and it uses real world
images shot by camera directly to produce a
new view of the scene. Furthermore, the cost
of interactive display is independent of the
complexity of the scene, but related to the
resolution. Hence, this rendering method is
fast, simple and realistic.
The methods of multi-scene mosaic mostly
require the information of the parameter of
camera, the depth of every pixel and more
images. The ubiquitous disadvantage of
these methods is the burden of calculation.
So the mosaic method based on simple 2D
overlapping image is required. However, the
overlapping between different scenes bring
more difficulty. In this paper, we construct
an image geometrical mosaic model of the
overlapping images, and then propose a
smooth mosaic method. At last, an
experimental result is given.
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2.0 Taking real world pictures
Real world pictures are a series of photos
shot from the scene with definite intervals
between two adjacent shooting stations. The
whole shooting area must be covered with
the photos. The shooting quality and mosaic
effect are very important for the 3D scene
display.
2.1 The overlapping degree of photos
and the interval between shooting
station
From the point of geometrical view, real
world picture is the central projection of the
shot scene, which is the perspective scene. It
uses texture mapping technique to map real
world image as the original texture to the
generated geometrical model. In order to use
real world image as original texture to
achieve texture mapping to satisfy the
requirement of texture mapping, the shot
photos should have definite overlapping
degree. Let p% be the percentage that the
repetitively shot part, P, occupies the area of
the whole photo along the normall'r"
direction of the image plane (See Figure 1),
i.e,
p %-= P o.
L
Figure 1. Overlapping photos
In the course of taking real world picture, if
we shoot a photo every other definite time,
there should be a certain overlapping region
in the adjacent photos. Because of the
influence of many factors such as the lens
decomposing ability of camera, projection
error, leaning error and negative planishing
et al. in a photo, the image distortion and the
point displacement of the edges are bigger
than those of the centre. For this reason, the
definitions of the edges are worse than that
of the centre. The overlapping degree of the
two adjacent photos cannot be too small. It
is commonly bigger than 15% at least. In
fact, when we are shooting, in order to
ensure and make it convenient for image
mosaic, we should shoot a reference object
in the overlapping part of the two adjacent
photos and overlap the reference object
when mosaic is processed.
The overlapping degree p % can be
controlled by controlling the distance
between the two shooting stations in the
course of shooting. For example, B is the
distance, let SJ and S2 be the two shooting
stations (see Figure 1), i.e.,
=L O-p%) =2H· tg 2 • O-p%)
(1)
Here, H is the average distance from the
camera to the shot objects and a is the view
field angle of camera.
2.2 The quality of the shooting
To assess the quality of a real world picture,
the following factors should be considered.
( I) The image quality of the photo. It
requires the right geometrical location,
moderate contrast and consistent hue.
( 2) The shooting quality of a real world
picture. It requires the right location of the
camera in the course of shooting.
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3.0 Smooth mosaic algorithm
Because the two overlapping images are not
shot at the same time of a day, the uneven
illumination and different exposal intensities
definitely introduce grey difference between
the corresponding pixels. In order to
eliminate the influence of grey difference,
the difference of the two columns pixels'
grey values to process computing is used.
With the influence of illumination,
perspective distortion and distortion of
image edge, if we fold the two images
simply according to the matching
parameters, then the mosaic image will have
a clear borderline. Hence, it is necessary to
smooth the image. Szeliski'" proposed that
the pixel grey value in the overlapping
region of the mosaic image can be obtained
by the weighted average of the
corresponding pixel grey values in the two
adjacent images.
As displayed in Figure 2, let Imagel be the
overlapping region of the left original
picture, Image2 be the overlapping region of
the right original picture, and Image3 be the
overlapping region of the result picture.
Then,
Image3 =d1 *Image 1+d2*Image2.
Here, d, and d2 are gradually changing
factors in the overlapping region, such that
d, + d2 = 1, 0< d., d2 < 1, d, changes
from 1 to 0 and d2 changes from 0 to 1. Note
that there is a gradual smooth transition
from Imagel to Image2 in the overlapping
region. For the overlapping of different
viewpoints, the contour or overlapping
relationship changes with the changes of
perspective relationship and scenery
overlapping relationship. We claim that the
smooth treatment algorithm proposed by
Szeliski cannot avoid the obvious seam and
blur.
Given the conditions that Szeliski set in [3],
we give another model as follows:
I w,(I-a)Imagel+w2almage2 (2)mage3= ,
WI (1- a)+w2a
where, WI and Q)2 are power coefficients.
When one is much larger than the other, the
grey level of Image3 closes to the grey level
of Image 1. For example, if "',»"", then the
grey level of Image3 closes to the gray level
of Image 1. From formula (2), we can see the
results as stated below.




1- Image 1;2---Image 2; 3---Image 3
Figure 2. Overlapping photos
When a =0, Image3=Imagel, and when
a =1, Image3=Image2. That is to say, the
gray level of the left edge of the overlapping
image equals to that of the left picture, and
the gray level of the right edge of the
overlapping image equals to that of the right
picture. So, we can get smooth transition in
the overlapping region. This method can
avoid the blur and seam in the edges of the
overlapping region. It is easier to be realized
than Szeliski's method.
4.0 Conclusion
The experimental result on computer is
given. From analysing the result, we can see
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that this geometrical model can make it
possible to carry out smooth mosaic.
In Figure 3, through processing mosaic to
the original pictures (a) and (b), a result
picture is given. From the result picture, we
can see that there is not any obvious mosaic
gap.
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Figure 3. Construction of seamless mosaic for
multi-viewpoint overlapping images
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